Effect of nitrogen and phosphorous supply was investigated on 3-year-old garden thyme (Thymus vulgaris L) population. The experiment was arranged in randomised blocks with four replicates. The small plot experiment was installed in an experimental field of Tarbiat 
Effects of NP Supply on Growth, Development, Yield and Active Substances of Garden Thyme (Thymus vulgaris L.) INTRODUCTION Garden thyme (Thymus vulgaris L.) is one of the most traditional herbs known to mankind. Thyme has been used medicinally since ancient times (Hornok, 1992) . Among the medicinal plants it takes a considerable position as crude drug in the production of plant medicines, owing to bactericidal and fungicidal effects. Its alcoholic extract is expectorant (Omidbaigi, 2001) . Garden thyme is a perennial dwarf shrub belonging to the Lamiaceae family (Bernáth, 1993a) . It grows up to 40-50 cm in height, forming many branches. The sessile leaves vary in shape from elliptic to linear or diamond-shaped towards the apex. The flowers changing in colours from white to purple are united in spikes at the top of the branches. The fruits consist of a smooth, dark-coloured 4-sectioned nutlet found in the remains of the calyx (Bernáth, 1993b) .
Since garden thyme is cultivated commercially (Bernáth, 1990) , the optimum amounts of nitrogen and phosphorous fertilisation have been the subject of many investigations (Hornok et al., 1975 , Shalaby and Razin, 1992 , Ceylan et al., 1994 . The main aim of this investigation was to determine, whether NP supply could change the herb and essential oil production of the species cultivated under Iranian condition.
MATERIALS AND METHODS

Plant Material
The seeds of Thymus vulgaris were provided by Firma Bornträger und Schlemmer Gmbh from Germany. They were sown in the open nursery bed on 5 th of March 1997, then transplanted to the field in September.
The experiments were carried out in 1999 on 3-year-old plants at the Experiment Station of College of Agriculture of Paykan Shahr Tarbiat Modarres University, near Tehran. The experiment was arranged into randomised complete blocks with four replicates in every treatment. The experimental plots were laid out on sandy loam soil. Each plot size was 2.5m 2 . Six different levels of nitrogen (N: 0, 100, 150, 200, 250 and 300 kg ha -1 ) and six levels of that of the phosphorous (P: 0, 50, 100, 150, 200 and 250 kg ha -1 ) were applied. All phosphorus and half of nitrogen were given in fall (10 of October 1999). The effect of NP supply was evaluated by measuring the date of flowering, plant height, herb yield, essential oil and thymol content.
Analysis of Essential Oil
The air-dried parts of garden thyme were distilled in Clevenger apparatus according to the method of Hungarian Pharmacopoeia (Anonymous, 1984) . The quality of the essential oil, especially its thymol content, was determined by GC (gas chromatography) using Varian 4500 FID (flame ionisation detector) gas chromatograph (Phillips). Separation took place on a 2 m×3 mm column packed with 3% OV-17 (80-100 mesh). Column temperature was programmed as follows: 2 min at 60 ºC at a rate of 8 ºC c/min, 195 ºC was maintained for 5 min. Injector temperature was 250 ºC, the type of carrier gas was nitrogen. Thymol of 98% purity was used as a standard.
RESULTS
The results show that NP supply had considerable effect on height and development of garden thyme. The tallest plant (29.61 cm) grown in the plots received 150 kg ha -1 nitrogen and 100 kg ha -1 phosphorous. On the basis of data the plants which received 250 kg ha -1 N and 200 kg ha -1 P flowered 5 days later than the control (Table 1 ). The herb yield of garden thyme was also affected by NP supply. The largest dry herb yield (750g plot -1 ) was produced in the plots that received 200 kg ha -1 N and 150 kg ha -1 P (Table 2) .
We have established that the accumulation level of the essential oil of garden thyme can be affected by NP supply ( Table 2 ). The highest essential oil content (1.1 ml / 100 g) was accumulated in the herb of the plants receiving 100 kg ha -1 N fertiliser, only. The thymol content in the essential oil was slightly influenced by NP supply. There were no significant changes in thymol content as a result of different NP treatments.
DISCUSSION
According to the observations nitrogen and phosphorous fertilisation had significant effect on the herb yield and essential oil content, but did not change the ratio of thymol. This means that both the herb yield and essential oil content can be increased under Iranian condition by NP supply. The application of 200 kg ha -1 nitrogen and 150 kg ha -1 phosphorous dosage proved to be the optimum level of feritlisation. 
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